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(54) Contact and electric connector onto which the contact is mounted

(57) A contact capable of achieving the reduction of
height in the direction of displacement, and of obtaining
excellent contact pressure. A contact 10 comprises sub-
stantially a belt-like elastic contact member 20 having a
terminal 21 at one end and a contact part 27 at the other
end and substantially a belt-like elastic protection mem-
ber 30 having afixing part 31 at one end and a protecting
part 37 at the other end and an accommodation hole 33
provided in the protection member 30 between the fixing
part 31 and the protecting part 37, wherein the elastic
contact member 20 is spaced from and disposed in par-
allel with the protection member 30 at a given interval

while a tip end 29 of the contact part 27 of the elastic
contact member 20 is positioned inside and in parallel
with the protecting part 37. The accommodation hole 33
is formed such that a part of the elastic contact member
20 enters accommodation hole 33 as the elastic contact
member 20 is elastically deformed. When another con-
tact contacts the contact part 27 of the elastic contact
member 20 of the contact 10, the elastic contact mem-
ber 20 is moved downward and displaced, and a part of
the elastic contact member 20 near the contact part 27,
for example, a flat part 25, an inclined face 26 and a tip
end 29 enter the accommodation hole 33.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to an electric connector
such as a connector for use in a card, a connector for
use in a printed wiring board, and the like, particularly
to an improvement of bellows type contact mounted on-
to the electric connector.

BACKGROUND OF THE INVENTION

[0002] The connector onto which bellows type con-
tacts have been mounted has such problems that the
height of a housing of the connector (hereinafter re-
ferred to as connector housing) is substantially affected
by the amount of displacement caused by the elastic de-
formation of the contact when each contact contacts an-
other contact, so that there is limitation in the reduction
of height of the housing in the direction of displacement
of the contact, thereby enlarging an accommodating
space of the connector housing so that there has been
a problem of realization of a low-profile connector.
[0003] For example, Figs. 14(A) and 14(B) and Figs.
15(A) and 15(B) are respectively sectional views show-
ing a connector having a housing into which a bellows
type contact is mounted. The connector shown in Figs.
14(A) and 14(B) is a type wherein the connector has an
elastic contact 100 which is bent downward at its tip end
at a given angle, and an tip end thereof enters a housing
wall while the connector shown in Figs. 15(A) and 15(B)
is a type wherein a contact 200 is folded back upward
and bent downward at its tip portion at a given angle.
[0004] The bellows type contact 100 shown in Figs.
14(A) and 14(B) is made of substantially a belt-like con-
ductive elastic contact member, and comprises a belt-
like flat part 101 and a contact part 103 formed by bend-
ing the flat part 101 upward, and the tip end 105 of the
contact part 103 enters the interior of a housing wall 110.
The housing wall 110 is formed on both sides surfaces
of an elastic contact member (one housing wall 110
alone is illustrated and the other housing wall 110 is
omitted) wherein the height of each housing wall 110 is
determined such that the contact 100 is displaced be-
tween the housing wall 110 and an upper face 112, and
the tip end 105 is brought into contact with a bottom face
114. The length of each housing wall 110 is substantially
the same length as the contact 100 in the longitudinal
direction, wherein an inclination part is provided at the
corner between an edge face 113 and the upper face
112 through which another contact is easily inserted.
[0005] In a state where the bellows type contact is
mounted in the connector housing, the flat part 101 of
the contact 100 is positioned between both housing
walls 110 and the tip end 105 extended from the contact
part 103 is set close to the edge face 113 of the housing
wall 110, and is positioned lower than the upper face
112 (see Fig. 14(A)). In this state, if another contact (not
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shown) provided on the printed wiring board is inserted
substantially horizontally from the left side in the same
figure, a tip end of another contactis broughtinto contact
with the inclined face of the contact part 103, and it slides
on the inclined face and presses the same. When an-
other contact is further inserted or pushed inward, it dis-
places and moves the flat part 101 and contact part 103
downward against elasticity of the flat part 101 and con-
tact part 103 of the contact 100 so that a flat face of
another contact covers a space between both housing
walls 110, and the contact part 103 is displaced until it
becomes substantially flush with the same plane as the
upper face 112 while the tip end 105 of the contact 100
is brought into contact with or brought close to the bot-
tom face 114, thereby maintaining a connecting state
between two contacts (see Fig. 14(B)).

[0006] Further, the bellows type contact 200 shown in
Fig. 15(A) has a contact part 203 which is formed by
folding back one end of a flat part 201 upward and bend-
ing downward it. Depicted by 210 is the housing wall,
211 is a bottom face, 212 is an upper face and 213 is an
edge face. The contact 200 has an inclined face formed
by bending the contact part 203 upward. When the con-
tact 200 contacts another contact (not shown), a tip end
of another contact is brought into contact with the in-
clined face and slides thereon and it displaces and
moves the flat part 201 and contact part 203 downward
to the bottom face 211 against an elasticity of the flat
part 201 and the contact part 203 so that the end of the
flat part 201 is displaced to be brought into contact with
or brought close to the bottom face 211 (see Fig. 15(B)).
At this time, the inclined face of the contact effects a
strike preventing function relative to another contact.
[0007] With the bellows type contact having the fore-
going construction shown in Figs. 14(A) and 14(B) when
another contact is inserted into the contact 100 while the
tip end 105 extended from the contact part 103 is set
close to the edge face 113 of the each housing wall 110
and is positioned lower than the upper face 112, the tip
end of another contact is brought into contact with the
inclined face of the contact 100 to effect a strike prevent-
ing function of the contact 100. That is, if the tip end 105
of the contact 100 is positioned over the housing wall
110, the tip end of another contact is brought into contact
with the tip end 105 of the contact 100 when another
contact is inserted into the contact 100. However, the tip
end 105 is not always moved downward and there is a
possibility that the tip end 105 is pushed upward. Ac-
cordingly, the contact 100 is deformed abnormally or
perpetually so that a normal contact relative to another
contact cannot be obtained. Therefore, it is necessary
that the bellows type contact has a strike preventing
function such that the tip end 105 extended from the
contact part 103 is set close to the edge face 113 and it
is positioned lower than the upper face 112. Accordingly,
when the contact of this type is mounted in the connector
housing to obtain an elastic contact pressure by deform-
ing it elastically by a given amount of deformation, it is
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necessary that the height of the housing wall 110 has to
meet the requirement that the tip end 105 is brought into
contact with or brought close to the bottom face 114 and
the contact part 103 is substantially flush with the upper
face 112 of the housing wall 110. As a result, the contact
100 requires a given height, and hence when itis mount-
ed in the connector housing, it is necessary that the
housing wall 110 has a height satisfying the displace-
ment of the contact 100, causing a problem to thin the
connector.

[0008] The bellows type contact 200 shown in Figs.
15(A) and 15(B) has the contact part 203 which is
formed by folding back one end extended from the flat
part 201 bending upward and bending downward it. Be-
cause of the bending portion, the reduction of height of
the contact 200 has limits in the direction of displace-
ment of the contact in the same manner as the contact
100 shown in Figs. 14(A) and 14(B) so as to elastically
deforming the contact 200 by a given amount of defor-
mation. Accordingly, it is necessary that each housing
wall has a given height when the contact is mounted in
the housing, causing the same problem to thin the con-
nector as the contact shown in Figs. 14(A) and 14(B).

SUMMARY OF THE INVENTION

[0009] Theinvention has been developed to solve the
foregoing problems of the prior art, and it is an object of
the invention to provide a contact capable of achieving
the reduction of height of the contact in a direction of
displacement, and of obtaining excellent contact pres-
sure. It is another object of the invention to provide a
contact capable of achieving further reduction of height
of the contact in a direction of displacement, and of ob-
taining excellent contact pressure. It is still another ob-
ject of the invention to provide a contact capable of elim-
inating damage at a contact part when manufacturing
the contact, of reducing the height of the contact in a
direction of displacement, and of realizing the miniatur-
izing of the contact.

[0010] It is still further object of the invention to pro-
vide a various electric connectors wherein the contact
of the invention is applied to various connectors to re-
duce a housing space of a connector housing, thereby
realizing the low-profile connector housing.

[0011] The above object can be attained by the fol-
lowing means.
[0012] The contact of the invention is characterized in

comprising substantially a belt-like elastic contact mem-
ber having a terminal at one end and a contact part at
the other end and substantially a belt-like elastic protec-
tion member having a fixing part at one end and a pro-
tecting part at the other end, wherein the elastic contact
member is spaced from and disposed in parallel with the
protection member at a given interval while a tip end of
the contact part of the elastic contact member is posi-
tioned inside the protecting part, and a part of the elastic
contact member is brought into contact with or brought
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close to the protection member as the elastic contact
member is elastically deformed.

[0013] Further, the contact is characterized in com-
prising substantially a belt-like elastic contact member
having a terminal at one end and a contact part at the
other end and substantially a belt-like elastic protection
member having a fixing part at one end, a protecting part
at the other end and an accommodation hole between
the fixing part and the protecting part, wherein the elastic
contact member is spaced from and disposed in parallel
with the protection member at a given interval while a
tip end of the contact part of the elastic contact member
is positioned inside the protecting part, and the accom-
modation hole has a size to such an extent that a part
of the elastic contact member enters the accommoda-
tion hole as the elastic contact member is elastically de-
formed.

[0014] Asanembodiment of the invention, the contact
has a structure wherein the protecting part of the pro-
tection member is formed by bending a tip end of the
protection member substantially in a hook shape, fur-
ther, a connection part extended from the fixing part of
the elastic contact member is connected to the fixing
part of the protection member.

[0015] Further, the contact has a structure wherein
the elastic contact member is bent substantially in a
wave shape like at a portion extending from the terminal
to the contact part, or the fixing part for mounting the
elastic contact member in the housing is provided be-
tween the terminal and the contact part of the elastic
contact member and the height of the fixing part is higher
than that of the contact part.

[0016] Still further, the contact has a structure wherein
the elastic contact member is formed substantially flat
at a portion extending from the terminal to the contact
part, or a part of the elastic contact member is positioned
in the accommodation hole of the protection member,
or the protection member is divided symmetrically along
substantially a central line thereof in a longitudinal di-
rection.

[0017] More still further, the invention has a structure
wherein the foregoing contacts are mounted onto vari-
ous connectors. The electric connector is characterized
in comprising a housing, through holes provided on a
side wall of the housing, contact housing chamber pro-
vided in the through holes wherein any contact of the
foregoing contacts is housed in each contact housing
chamber to form a female socket. And, each contact
housing chamber is provided on either an upper face or
a lower face of each through hole, or each contact hous-
ing chamber is provided on both upper and lower faces
of each through hole. Further, another electric connector
is characterized in comprising a housing, a housing
base part, a protruding body protruded from the housing
base part, a contact housing chamber provided on the
protruding body, wherein any contact of the foregoing
contacts is housed in each contact housing chamber
and to form a male plug. Still further, each contact hous-
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ing chamber is on either an upper face or a lower face
of the protruding body, or each contact housing chamber
is provided on both upper and lower faces of the pro-
truding body.

[0018] The foregoingeach contactis fixed in the hous-
ing while the protection member and the elastic contact
member are substantially displaced in parallel with each
other or flush with each other when the contacts are
mounted in the connector housing, and the tip end of
the elastic contact member is disposed inside the pro-
tecting part of the protection member and it is brought
into contact with or brought into close to the inner face
of the protecting part. With each contact having the fore-
going construction, when another contact contacts the
contact part 27 of the elastic contact member, the elastic
contact member is moved downward and displaced, so
that a part of the elastic contact member continued from
the contact part, for example, the flat part, the inclined
part, the tip end enter the accommodation hole or the
tip end contacts the upper face of the protection mem-
ber. Accordingly, the amount of displacement of the
elastic contact member is secured when another con-
tact contacts each contact so that the height of the con-
tact in the direction of displacement is reduced, thereby
realizing a so-called low-profile contact. Further, if each
contact is mounted onto various connectors, the height
of each side wall of the housing space of the connector
housing can be reduced, thereby realizing various low-
profile connectors

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Fig. 1 is a perspective view of a contact according
to a first embodiment of the invention;

Fig. 2 is a perspective view of a contact according
to a second embodiment of the invention;

Fig. 3 is a perspective view of a contact according
to a third embodiment of the invention;

Fig. 4 is a perspective view of a contact according
to a fourth embodiment of the invention;

Fig. 5 is a perspective view of a contact according
to a fifth embodiment of the invention;

Fig. 6 is a perspective view of a contact according
to a sixth embodiment of the invention;

Fig. 7 is a perspective view showing an external ap-
pearance of an electric connector for use in a card
to which each contact of the invention is applied,
wherein each contact is mounted onto the electric
connector while a cover is removed from the electric
connector;

Figs. 8(A) and 8(B) are views showing an external
appearance of an electric connector for use in a
card to which each contact of the invention is ap-
plied, wherein Fig. 8(A) is a plan view as viewed
from the above in Fig. 7, and Fig. 8(B) is a sectional
view taken along the line A - Ain Fig. 8(A);
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Figs. 9(A), 9(B), 9(C) and 9(D) are views showing
an electric connector for use in a card to which the
contact of the invention is applied, wherein Figs . 9
(A) is a front view of a female socket and 9(B) is a
sectional view taken along the line A-A in Fig. 9(A),
and Fig. 9(C) is a front view of a male plug and 9
(D) is a sectional view taken along the line B-B in
Fig. 9(C);

Figs. 10(A) and 10(B) are views showing an electric
connector to which each contact of the invention is
applied wherein Fig. 10(A) is a plan view of a female
socket and Fig. 10(B) is a sectional view of the fe-
male socket;

Figs. 11(A), 11(B), 11(C), 11(D) and 11(E) are views
showing an electric connector to which each con-
tact of the invention is applied, wherein Fig. 11(A)
is a front view of a male plug and 11 (B) is a sectional
view taken along the line A - A in Fig. 11(A), Fig. 11
(C) is a front view of a female socket and Fig. 11(D)
is a sectional view taken along the line B - B in Fig.
11(C) and Fig. 11(E) is a sectional view showing a
state where the male plug and the female socket
are coupled with each other;

Figs. 12(A) and 12(B) are views for explaining a dis-
placement condition of a contact of the invention in
a state where the contact is mounted in a contact
housing, wherein Fig. 12(A) is a sectional view be-
fore the contactis displaced and Fig. 12 (B) is a sec-
tional view after the contact is displaced;

Figs. 13(A) and 13(B) are views for explaining a dis-
placement condition of a contact according to an-
other embodiment of the invention in a state where
the contact is mounted in a contact housing, where-
in Fig. 13(A) is a sectional view before the contact
is displaced and Fig. 13(B) is a sectional view after
the contact is displaced;

Figs. 14(A) and 14(B) show a conventional contact,
wherein Fig. 14(A) is a sectional view before the
contact is displaced and Fig. 14 (B) is a sectional
view after the contact is displaced; and

Figs. 15(A) and 15(B) are show another convention-
al contact, wherein Fig. 15(A) is a sectional view be-
fore the contact is displaced and Fig. 15(B) is a sec-
tional view after the contact is displaced.

PREFERRED EMBODIMENT OF THE INVENTION

[0020] Preferred embodiments of the invention are
now described with reference to attached drawings. Itis
needless to say that the invention is not limited to the
preferred embodiments described in detail hereinafter.
[0021] Fig. 1is a perspective view of an entire contact
10 according to a first embodiment of the invention,
wherein the contact 10 is separated into an elastic con-
tact member and a protection member having a strike
preventing function. The contact 10 is molded by stamp-
ing a conductive metal plate having a given thickness
and comprises substantially a belt-like elastic contact
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member 20 and substantially a belt-like protection mem-
ber 30 paired with the elastic contact member 20. The
elastic contact member 20 comprises a terminal 21 to
which a lead wire and the like is connected, a rising part
22 which is raised upward from the terminal 21 and bent,
and a fixing part 23 which is continued from the rising
part 22 and positioned in and fixed to a housing by
press-fitting and the like. The press-fitting and the like
is applied to the fixing part 23 by providing a holding
member (not shown) at an end side of the fixing part 23
at one side or both sides of the attachment fixing part
23 in width direction. The contact 10 has a bent part 24
which is continued from the fixing part 23, a flat part 25
and an inclined face 26, a contact part 27 and a tip end
29, which are continued from the flat part 25.

[0022] The elastic contact member 20 is formed when
molded such that the fixing part 23 is slightly higher than
the contact part 27, and it is bent substantially in a wave
shape near the terminal 21, the contact part 27 near the
tip end 29 so as to obtain a given elasticity when it con-
tacts another contact. The reason why the fixing part 23
is slightly higher than the contact part 27 is to prevent
the collision or striking between the contacts caused by
the lamination of multiple contacts which are picked up
when they are stamped and bent. However, since the
fixing part 23 is slightly higher than the contact part 27,
the striking between the contacts can be received or ab-
sorbed by the fixing part 23 so that the striking between
the contact parts 27 is changed to the striking between
the fixing parts 23, thereby avoiding the strong striking
between the contact parts 27, so that abnormal defor-
mation of the contact parts 27 can be prevented. Fur-
ther, the elastic contact member 20 is formed to be nar-
rower in its width as it directs from the flat part 25 toward
the inclined face 26, the contact part 27 and the tip end
29, thereby easily accommodating them into an accom-
modation hole of a protection member, described later.
The width of the elastic contact member 20 is deter-
mined relative to a width of the accommodation hole of
the protection member. If the width of the accommoda-
tion hole is larger than that of the elastic contact member
20, it is not necessary to narrow the width of the elastic
contact member 20. Further, the contact part 27 has a
protrusion part 28 provided at a part of the central por-
tion of the front face thereof in the longitudinal direction.
The protrusion part 28 is arbitrarily provided, as neces-
sary, and it is provided in the first to sixth embodiments,
as necessary. The protrusion part 28 has a function to
obtain an excellent electric contact pressure relative to
another contact, and it is formed by protruding the elas-
tic contact member 20 from the rear face upward by ex-
trusion molding.

[0023] The member having a strike preventing func-
tion, a so-called protection member 30 is substantially
belt-like, and paired with the elastic contact member 20,
and it has the same width as or slightly wider than that
of the elastic contact member 20, and a length which is
slightly shorter than the elastic contact member 20. The
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accommodation hole 33 through which a part of the
elastic contact member 20 enters is formed in the pro-
tection member 30 at a portion extending from substan-
tially a middle portion to a tip end in the longitudinal di-
rection. The accommodation hole 33 is surrounded by
the flat part 31, a pair of arms 34, 35 and a protecting
part 37. The tip end of the protecting part 37 is folded at
a given angle to form a bent part 36 which is bent sub-
stantially in a hook shape and the protecting part 37.
The contact 10 is separated into the elastic contact
member 20 and the protection member 30, and has less
bent portion and hence, the stamping or bending and
machining of the metallic plate is simple, thereby easily
manufacturing the contact. It is possible to provide a
holding member (not shown) such as a protrusion and
the like on the end side of the belt-like flat part 31 in the
width direction, thereby achieving the pressure mount-
ing in the housing.

[0024] When the contact 10 is mounted in the connec-
tor housing, the elastic contact member 20 is disposed
over the protection member 30 substantially in parallel
therewith, and the tip end 29 of the elastic contact mem-
ber 20 is disposed inside the protecting part 37 of the
protection member 30 so that the tip end 29 is brought
into contact with or brought close to the inner face of the
protecting part 37, and then the contact 10 is fixed to
the housing. With a construction of the contact 10, when
another contact (not shown) contacts the contact part
27 of the elastic contact member 20 of the contact 10,
the elastic contact member 20 is moved and displaced
downward, so that a part of the elastic contact member
20 continued from the contact part 27, for example, the
flat part 25, the inclined face 26 and the tip end 29 enter
the accommodation hole 33, thereby ensuring the
amount of displacement of the elastic contact member
20 when another contact contacts the elastic contact
member 20. With such a construction, the contact 10
becomes low in height in the direction of displacement,
namely, the reduction of height can be achieved, and
also the height of each wall of the housing space in
which the contact 10 is mounted can be reduced, so that
the low-profile contact can be realized.

[0025] Fig. 2 is a perspective view showing an entire
contact according to a second embodiment of the inven-
tion. A contact 10a has substantially the same construc-
tion as the contact 10 in Fig. 1 and comprises an elastic
contact member 20a and a protection member 30a.
Members 21a to 29a constituting the elastic contact
member 20a correspond to the members 21 to 29 of the
elastic contact member 20 in Fig. 1 and members 31a
to 37a of the protection member 30a correspond to the
members 31 to 37 of the protection member 30 in Fig.
1. Since these corresponding members have substan-
tially the same construction and same function, detailed
description thereof is omitted. The contact 10a is differ-
ent from the contact 10 in Fig. 1 in that the contact 10a
has a connection part 38a between the elastic contact
member 20a and protection member 30a to integrally
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connect them although the elastic contact member 20
and the protection member 30 in Fig. 1 is separately pro-
vided. The connection part 38a is formed by stamping
a thin metallic plate provided with a member corre-
sponding to the connection part 38a in advance. Since
the contact 10a is formed by integrally connecting the
elastic contact member 20a and protection member 30a
with each other, the contact 10a can be easily manufac-
tured, and the parts of the contact 10a can be controlled
without taking time and labor in administrating products,
and the contact 10a is simplified in construction com-
pared with the contact which is mounted in the housing
while provided with the elastic contact member 20 and
protection member 30 separately. Since other functions
of the contact 10a are the same as those of the contact
10, the explanation thereof is omitted.

[0026] Fig. 3 is a perspective view showing an entire
contact according to a third embodiment of the inven-
tion. A contact 10b has substantially the same construc-
tion as the contact 10a of the second embodiment, and
the former is different from the latter such that a bent
part (corresponding to the bent part 24a in Fig. 2) of an
elastic contact member 20b of the third embodiment is
made flat. That is, when the bent part 24a in Fig. 2 is
made flat, the length of a connection part 38b is made
short, and a fixing part 23b and a flat part 25b are posi-
tioned substantially to be flush with each other . Further,
an accommodation hole 33b of a protection member
30b is extended to a position close to a fixed part 31b
to lengthen the accommodation hole 33b. Since the
length of the accommodation hole 33b is made longer,
it can accommodate more parts of the elastic contact
member 20b compared with the contact 10a in the sec-
ond embodiment, so that the height of the contact 10b
can be more reduced in the direction of displacement.

[0027] Fig. 4 is a perspective view showing an entire
contact according to a fourth embodiment of the inven-
tion. A contact 10c has substantially the same construc-
tion as the contact 10b of the third embodiment, and the
former is different from the latter in that a protection
member 30c is divided substantially symmetrically
along the center line in the longitudinal direction. That
is, the protection member 30c is divided into a pair of
fixing parts 31c, a pair of arms 34c, 35c, and a pair of
protecting parts 37¢, 37¢', while an accommodation hole
33c is formed therebetween, and a fixing part 23c and
the pair of fixing parts 31c are connected with each other
by a pair of connection parts 38c, 38c'. Since the pair of
connection parts 38, 38' are respectively formed on both
sides of the contact 10c in the longitudinal direction, the
connection between an elastic contact member 20c and
the protection member 30c is stabilized compared with
the contact having one connection part 38a or 38b
shown in Figs. 2 and 3, thereby improving the reliability
of the contact.

[0028] Fig. 5 is a perspective view showing an entire
contact according to a fifth embodiment of the invention.
A contact 10d is different from the contact 10a, 10b of
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the second and third embodiments in respect of the con-
structions of a fixing part 23d, a pair of arms 34d, 35d
and an accommodation hole 33d. That is, the pair of
arms 34d, 35d are extended from the fixing part 23d,
and they are bent in the shape of wave at the portion
close to the fixing part 23d to form bent parts 24d, 24d' .
The tip ends of these bent parts 24d, 24d' are integrally
connected each other to form a protecting part 37d, and
the accommodation hole 33d is positioned between the
pair of arms 34d, 35d. According to the contact 10d of
the fifth embodiment, an elastic contact member 20d al-
ways enters the accommodation hole 33d even if it does
not contact another contact. Since the elastic contact
member 20d and the protecting part 37d are integrally
connected each other according to the contact 10d of
the fifth embodiment, the number of folded parts is re-
duced, thereby reducing the number of manufacturing
steps, so that the contact can be easily manufactured.
Further, since the elastic contact member 20d enters the
accommodation hole 33d, the reduction of height of con-
tact can be further enhanced.

[0029] Fig. 6 is a perspective view showing an entire
contact according to a sixth embodiment of the inven-
tion. A contact has substantially the same construction
as the contact 10d of the fifth embodiment, and the
former is different from the latter in that a bending direc-
tion of a pair of bent parts of the former is different from
that of the latter. That is, a pair of arms 34e, 35e are
extended from the fixing part 23e, and they are bent
downward at the portion close to the fixing part 23e to
form bent parts 24e, 24e'. The tip ends of these bent
parts 24e, 24¢' are integrally connected to each other
to form a protecting part 37e, and the accommodation
hole 33e is positioned between the pair of arms 34e,
35e. The contact of the sixth embodiment is also can be
easily manufactured like the fifth embodiment, and the
reduction of height of contact can be also further en-
hanced.

[0030] Although contacts as shown in Figs. 1 to 6
have respectively accommodation hole provided in the
protection members, they effect the same function as
the accommodation holes while dispensing with the ac-
commodation holes depending on the application of the
contacts to various connectors. That is, particularly the
contacts as shown in Figs. 1 to 4 are formed without
providing the accommodation holes in the protection
members. If the accommodation hole is not provided in
the contact, a part of the elastic contact member is
brought into contact with or brought close to the flat face
of the protection member when the contact contacts an-
other contact. However, although the amount of dis-
placement of the elastic contact member is slightly
smaller than that of the contact provided with the accom-
modation hole, the reduction of height of the contact in
the direction of displacement can be achieved.

[0031] Complementarily described with reference to
Figs. 12 to 15 is the reduction of height of contacts in
the direction of displacement by comparing the contacts
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as shown in Figs. 1 to 6 with the conventional contacts.
Figs. 12(A) and 12(B) show a contact having an accom-
modation hole provided in a protection member, and
Figs. 13(A) and 13(B) show a contact having no accom-
modation hole in a protection member, wherein Fig. 12
(A) and Fig. 13(A) are sectional views showing a state
before another contact is inserted into the contact which
is mounted in the housing and Fig. 12(B) and Fig. 13(B)
are sectional views showing a state after another con-
tact is inserted into the contact. The contacts shown in
Figs. 14(A) and 14(B) and Figs. 15(A) and 15(B) are
conventional ones which has been already described in
detail. Described first is the contact 10 shown in Fig. 1
of the contacts having the contact holes provided in the
protection members shown in Figs. 1 to 6. In a state be-
fore another contact (not shown) is inserted into the con-
tact (see Fig. 12(A)), when another contact is inserted
substantially horizontally from left side in the same fig-
ure, both the elastic contact member 20 and protection
member 30 are moved and displaced until they substan-
tially flush with an upper face 43 of the housing wall.
This displacement is achieved when the tip end 29, the
inclined face 26, and the part of the flat part 25 of the
elastic contact member 20 enter the accommodation
hole 33 of the protection member 30.

[0032] If these states, namely, the state before the
card is inserted (see Fig. 12(A)) and the state after the
card is inserted whereby the elastic contact member 20
is displaced so that the part of the elastic contact mem-
ber 20 enters the accommodation hole 33 of the protec-
tion member 30 (see Fig. 12(B)) are compared with the
same states of the conventional contacts (see Fig. 14
(B), Fig. 15(B),) it is understood that the reduction of
height of the contact 10 is enhanced when it is dis-
placed, thereby lowering the height of the contact hous-
ing side wall accompanied thereby, and realizing a low-
profile connector. The contacts shown in Figs. 2 to 6 op-
erate in the same manner as the contact shown in Fig.
1, namely, when the contacts shown in Figs. 2 to 6 con-
tact another contact, a part of the elastic contact mem-
ber 20 enters the accommodation hole of the protection
member, thereby achieving the reduction of height of the
contact.

[0033] In the case of contact having no accommoda-
tion hole in the protection member as shown in Figs. 13
(A)and 13(B), when the contact shown in Fig. 13(B) con-
tacts another contact, a tip end 29' of a contact 10" is
brought into contact or brought close to the upper face
of a protection member 30'. Depicted by 27' is a contact
part and 37'is a protecting part. Although the amount of
displacement of the elastic contact member of the con-
tact 10' is slightly smaller than that of the contact pro-
vided with the accommodation hole, the reduction of
height of the contact in the direction of displacement can
be achieved, and further, the height up to the upper face
43' of the contact housing part can be reduced, thereby
realizing a low-profile connector.

[0034] Described nextis an application of the contact
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10 in the first embodiment in Fig. 1 to a connector of the
contacts shown in Figs. 1 to 6. Although other contacts
shown in Figs. 2 to 6 are different from the contact 10
shown in Fig. 1 in respect of the detailed construction,
connector housings are changed in shapes, dimensions
and the like based on the difference of the construction
of contacts shown in Figs. 2 to 6, and such changes can
be effected depending on designs thereof, namely, con-
nector housings are changed every time the designs are
changed, and hence the explanation thereof is omitted.
Further, although the contacts shown in Figs. 1 to 6 have
accommodation holes provided in the protection mem-
bers, contact having no accommodation hole can be al-
so applied to a connector.

[0035] The multiple contacts are first applied to a con-
nector for use in a card, for example, as shown in Figs.
7 to 8. Fig. 7 is a perspective view showing an external
appearance of an electric connector for use in a card to
which the contact of the invention is applied wherein the
contacts are mounted onto the electric connector while
acover is removed from the electric connector, and Figs.
8(A) and 8(B) are perspective views showing an exter-
nal appearance of an electric connector for use in a card
to which the contact of the invention is applied, wherein
Fig. 8(A) is a plan view as viewed from the above in Fig.
7, and Fig. 8(B) is a sectional view taken along line A -
A'in Fig. 8(A). The construction of the connector of this
type for use in a card comprises a pair of side rails 41a,
41b which are opposite to each other, a bay 50 between
the opposite pair of side rails 41a, 41b, a frame 40
formed by connecting both ends of the side rails 41a,
41b, multiple through holes 451 to 459 through which
multiple contacts 101 to 109 are inserted and which are
spaced from one another, and contact accommodation
spaces 461 to 469 which accommodate the multiple
contacts 101 to 109 and communicate with the multiple
through holes 451 to 459. Grooves 42a, 42b are formed
in the inner faces of the side rails 41a, 41b and a card
(not shown) is guided and inserted along these grooves
so that contacts disposed on the lower face of the card
contact the contacts disposed in the contact accommo-
dation spaces 461 to 469. The frame and the like con-
stituting the connector are already known, and hence
the explanation thereof is omitted.

[0036] The multiple contacts 101 to 109 are respec-
tively mounted on this connector. Described next is one
of the contacts, i.e., the contact 106. The connector
housing has the through hole 456 provided in the frame
40 through which the contact 106 is inserted, and the
contact accommodation space 466 in which the contact
106 is accommodated, wherein the contact accommo-
dation space 466 has side walls which are surrounded
by a wall at the peripheries and arranged along a longi-
tudinal direction of the contact 106 (one side wall is
shown in Fig. 8(B)) and an end wall at the side opposite
to the through hole 456, and it is opened at the upper
and lower faces forming a space where the contact 106
can be moved up and down and displaced therein.
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[0037] First, the protection member 30 is inserted into
the through hole 456 with the protecting part 37 in the
lead, and the protection member 30 is fixed to the bot-
tom face of the through hole 456 by press-fitting and the
like. Subsequently, the elastic contact member 20 is in-
serted into the through hole 456 with the tip end 29 in
the lead while the flat part 25 is fixed to the upper face
of the through hole 456 of the housing in the same man-
ner, thereafter the tip end 29 of the contact part 27 of
the elastic contact member 20 is brought into contact
with or brought close to the inner face of the protecting
part 37. With the contact having the elastic contact
member and the protection member which are coupled
with each other, both the elastic contact member and
the protection member are inserted into the through hole
at the same time and fixed thereto.

[0038] If another contact (not shown) is inserted sub-
stantially horizontally from left side in Fig. 8(B), the tip
end of another contact first contacts the inclined face of
the protecting part 37 of the protection member 30, then
moves on the inclined face of the protecting part 37, sub-
sequently, it is brought into contact with the inclined face
of the contact part 27 of the elastic contact member 20,
then moves on the inclined face of the contact part 27,
thereafter it moves and displaces the protection mem-
ber 30 and elastic contact member 20 downward
against an elasticity thereof so that a flat face of another
contact covers a space between both side walls of the
housing, and another contact contacts the contact part
27, thereby completing an electric connection between
another contact and the contact 106. As a result, the
reduction of height of the contact in the direction of dis-
placement and the reduction of a contact housing space
are achieved, for example, as explained with reference
to the contact shown in Fig. 12.

[0039] The contact shown in Figs. 1 to 6 are used, for
example, in a connector shown in Figs . 9(A), 9(B), 9(C)
and 9(D). Figs. 9(A) and 9(B) show a female socket, and
Figs. 9(C) and 9(D) show a male plug to be coupled with
the female socket, wherein Fig. 9(A) is a front view, Fig.
9(B) is a sectional view taken along the line A-A in Fig.
9(A), Fig. 9(C) is a front view and Fig. 9(D) is a sectional
view taken along B-B in Fig. 9(C). A female socket 60
has substantially a box shape to form a housing, where-
in an opening 61 provided in the front face and multiple
through holes 611 to 6110 bored in the female socket
60 and provided on the upper and lower portions of the
opening 61 in the longitudinal direction thereof through
which contacts 10 are inserted and fixed therein. Fur-
ther, the opening 61 has spaces at the upper and lower
inner faces thereof through which the contacts are elas-
tically deformed. The contacts 10 are respectively in-
serted into and fixed to the through holes 611 to 6110,
thereby forming the female socket (see Fig. 9(B)). A
male plug 70 has a structure provided with a protrusion
71 having a given thickness and flat shape and multiple
contacts 711 to 7110 disposed on a flat face of the flat
part of the protrusion 71. When the female socket 60
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and the male plug 70 are coupled with each other, each
contact part of the contact 10 is pressed by the tip end
of the male plug 70 so that a part of the elastic contact
member enters the accommodation hole of the protec-
tion member. As a result, excellent connection between
the contact 10 and the contact shown in Figs. 9(A) to 9
(D) is effected. Even in this connector shown in Figs. 9
(A) to 9(D), the height of each side wall of the connector
housing can be reduced in the same manner as the elec-
tric connector as shown in Figs, 7, 8(A) and 8(B), there-
by realizing a low-profile connector.

[0040] Further, the contact shown in Figs. 1 to 6 are
used, for example, in a female socket shown in Figs. 10
(A) and 10(B). Fig. 10(A) is a plan view of the female
socket and Fig. 10(B) is a sectional view taken along the
line A-A'in Fig. 10(A). A female socket 80 has substan-
tially a box shape and has through holes 81, 82 which
penetrate the female socket 80 from one end to the other
end thereof, and an accommodation part 83 for accom-
modating a contact therein, wherein the accommoda-
tion part 83 is opened toward a bottom face or closed to
form a space where a contact can be displaced therein.
The contact 10 is inserted into the through hole 82 while
the contact part thereof is directed above, and the elastic
contact member 20 and the protection member 30 are
mounted on the upper and lower faces of the through
hole 82, thereby assembling the female socket 80 (see
Fig. 10(B)). The function of the contact 10 when another
contact (not shown) is inserted into the female socket
80 in this state is the same as that when the contact 10
is mounted in the housing, and hence the explanation
thereof is omitted.

[0041] Still further, the contacts shown in Figs. 1 to 6
are used, for example, in a connector shown in Figs. 11
(A) to 11(E). Figs. 11(A), 11(B), 11(C), 11(D) and 11(E)
show a pair of male plugs and female sockets, wherein
Fig. 11(A) is a front view of the male plug and 11(B) is a
sectional view taken along line A - A in Fig. 11(A), Fig.
11(C) is a front view of the female socket and 11(D) is a
sectional view taken along the line B - B in Fig. 11(C)
and Fig. 11(E) is a sectional view showing a state where
the male plug and the female socket are coupled with
each other. The male plug has a protrusion 86 which
protrudes forward from a housing part 85 having multi-
ple through holes 871, 873, 881, 883 which are provided
therein and positioned up and down opposite to each
other through which the contacts 10 are inserted. These
through holes have grooves at the upper and lower por-
tions through which the contacts 10 are positioned and
fixed therein. Further, the male plug has an accommo-
dation space for accommodating the contacts therein,
to form contact accommodation chambers in which the
contacts 10 are displaced (see Figs. 11(A) and 11(B)).
Meanwhile, the female plug has a box shape and a
through hole 91 provided therein through which the pro-
trusion 86 of the male plug is inserted. Contacts 921,
923,931, 933 are disposed on the upper and lower inner
faces of the through hole 91 at a given interval (see Figs.
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11(C) and 11(D)). When the male plug and female sock-
et are coupled with each other, the contact 10 of the
male plug contacts the contact of the female socket,
thereby completing the connection. At this time, a part
of the elastic contact member of the contact 10 enters
the accommodation hole of the protection member. As
a result, an excellent contact between the contact and
the elastic contact member can be maintained with an
appropriate contact pressure, thereby realizing a low-
profile male plug, and also realizing a low-profile female
socket, accompanied thereby.

[0042] With each contact having the foregoing con-
struction as mentioned in detail above, since a part of
the elastic contact member enters or contacts the ac-
commodation hole of the protection member when it
contacts another contact, the height of the contact in the
direction of displacement is reduced, thereby realizing
a so-called low-profile contact. Further, since the con-
tact of the invention has less bent portions, and it is sim-
plified in construction so that the contact can be small-
sized and easily manufactured. Still further, since the
height of the fixing part is higher than the height of the
contact part, the contact part can be prevented from be-
ing damaged when manufacturing the contact. More still
further, the contact achieving the reduction of height
thereof can be applied to various connectors, thereby
realizing various low-profile connectors.

[0043] The features disclosed in the foregoing de-
scription, in the claims and/or the accompanying draw-
ings may, both separately and in any combination there-
of, be material for realising the invention in diverse forms
thereof.

Claims

1. Acontact comprising substantially a belt-like elastic
contact member having a terminal at one end and
a contact part at the other end and substantially a
belt-like elastic protection member having a fixing
part at one end and a protecting part at the other
end, wherein the elastic contact member is spaced
from and disposed in parallel with the protection
member at a given interval while a tip end of the
contact part of the elastic contact member is posi-
tioned inside the protecting part, and a part of the
elastic contact member is brought into contact with
or brought close to the protection member as the
elastic contact member is elastically deformed.

2. Acontact comprising substantially a belt-like elastic
contact member having a terminal at one end and
a contact part at the other end and substantially a
belt-like elastic protection member having a fixed
part at one end, a protecting part at the other end
and an accommodation hole between the fixed part
and the protecting part, wherein the elastic contact
member is spaced from and disposed in parallel
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10.

11.

with the protection member at a given interval while
a tip end of the contact part of the elastic contact
member is positioned inside the protecting part, and
the accommodation hole has a size to such an ex-
tent that a part of the elastic contact member enters
the accommodation hole as the elastic contact
member is elastically deformed.

The contact according to Claim 1 or 2, wherein the
protecting part of the protection member is formed
by bending a tip end of the protection member sub-
stantially in a hook shape.

The contact according to any of Claims 1 to 3,
wherein the fixing part of the elastic contact member
is connected to the fixing part of the protection
member.

The contact according to any of Claims 1 to 4,
wherein the elastic contact member is bent sub-
stantially in a wave shape like at a portion extending
from the terminal to the contact part.

The contact according to Claim 5, wherein the at-
tachment fixing part is provided between the termi-
nal and the contact part of the elastic contact mem-
ber and the height of the attachment fixing part is
higher than that of the contact part.

The contact according to any of Claims 1 to 4,
wherein the elastic contact member is formed sub-
stantially flat at a portion extending from the termi-
nal to the contact part,

The contact according to any of Claims 2 to 7,
wherein at least the contact part of the elastic con-
tact member is positioned in the accommodation
hole of the protection member.

The contact according to any of Claims 1 to 7,
wherein the protection member is divided symmet-
rically along substantially a central line thereof in a
longitudinal direction, so that both half parts of the
protection member are connceted to the elastic
contact member respectively.

An electric connector comprising a housing,
through holes provided on a side wall of the hous-
ing, contact housing chamber provided in the
through holes wherein the contact according to any
of Claims 1 to 9 is housed in each contact housing
chamber to form a female socket.

The electric connector according to Claim 10,
wherein each contact housing chamber is provided
on either an upper face or a lower face of each
through hole.



12,

13.

14.

15.
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The electric connector according to Claims 10,
wherein each contact housing chamber is provided
on both upper and lower faces of each through hole.

An electric connector comprising a housing, a hous-
ing base part, a protruding body protruded from the
housing base part, a contact housing chamber pro-
vided on the protruding body, wherein the contact
according to any of Claims 1 to 9 is housed in each
contact housing chamber and to form a male plug.

The electric connector according to Claim 13,
wherein each contact housing chamber is on either
an upper face or a lower face of the protruding body.

The electric connector according to Claim 13,
wherein each contact housing chamber is provided
on both upper and lower faces of the protruding
body.
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